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GLOBAL SALMON PRODUCTION, 1970 - 2002 

SOURCE: FAO FishStat 
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B. Reid “Raven and First Men” 



Costa-Pierce, B.A. 2010. Sustainable ecological aquaculture  systems: the need for a 

new social contract  for  aquaculture development.  Marine Tech. Soc. Jor. 44(3): 1-25. 
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HAVE WE EVOLVED? 

 

NOT MUCH 

 

MYTH - HALF OF WORLD’S SEAFOOD NOT FROM 

 AQUACULTURE 

 

 MIGHT ONLY BE 20-25% 

 

 CHINA IS 80% 

 MOST IS SEAWEEDS, SHELLFISH, CARPS 

 

AQUACULTURE DECLINED IN USA, EUROPE,  

  

 NOT TAKEN OFF IN AFRICA OR MUCH OF   

  OCEANIA 
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Food & Agriculture Organization  

of the United Nations 

 

Ecosystem Approach to Aquaculture 

 

2007 - present 



“An Ecosystem Approach to Aquaculture  

 

is a strategy for the 

 

integration of the activity within the wider 

ecosystem such that 

 

it promotes sustainable development, 

equity, and resilience of 

 

interlinked social-ecological systems”. 



Being a strategy, the ecosystem 

approach to aquaculture it is not what 

is done, but rather how it is done.  

 

The participation of stakeholders is at 

the base of the strategy. 



Sustainability Science of Ocean 

Foods 
www.ecologicalaquaculture.org 

 

    

The Aquaculture Toolbox to Restore  
Marine Fisheries, Ecosystems, Habitats  
and Working Waterfront Communities 
 

Beyond old arguments 
 
artificial divisions 
 
professional balkanization  
 

http://www.ecologicalaquaculture.org/






2012: 18 vols., 15,222 pages 

Costa-Pierce, B.A. (ed.), Ocean Farming and Sustainable Aquaculture Science and  

 Technology. Encyclopedia of Sustainability Science and Technology.  

 Springer  Reference, N.Y. 

2013: 3 vols., 1,865 pages 
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  Restore Marine Fisheries 
   Reduce Bycatch  
   Expand Use of Underutilized Fish 
  
  Increase Aquaculture  
 
  Increase Processing Efficiencies 
  
 

Sustaining Seafood 

Supplies 



Capture Fisheries  
“hunting” 

Enhanced Fisheries 
“ranching” 

“stock enhancement” 

        Hatchery   Fry 
        Nursery   Fingerlings 
        Growout   Adults 
 
 
 
 
 
 

Closed aquaculture production 
     network 

 Broodstock selection 

    
   Broodstock selection 
     
     “Open” aquaculture  
     production network 

Culture Fisheries “aquaculture” 

The World Needs Sustainable  
Ecological Aquaculture AND 

Sustainable Fisheries Ecosystems  
Costa-Pierce (2010) The “Wild” 



Costa-Pierce, B.A. and C.J. Bridger. 2002. The role of marine aquaculture facilities as habitats and 
ecosystems, p. 105-144. In: R. Stickney & J. McVey (Eds.)  Responsible Marine Aquaculture.  CABI  Publishing 
Co., Wallingford, U.K.  

Marine Agronomy for Environmental 
Rehabilitation & Enhancement

• Spartina Aquaculture

• Mangrove Aquaculture

• Seagrass Aquaculture

• Live Rock Aquaculture

Coastal Wetland Habitats

Nearshore Habitats

Reef Habitats

.)

The “aquaculture toolbox” 
Conservation/Restoration Aquaculture 



2010. Mar. Tech. Soc. J. 44(3): 88-112. 



 

 

A Lot More Evolution is Needed! 

 

FED ---  NOT-FED ---  NOT FOOD 
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These Species Have a New Social Contract 
 

Convergence last ~10 y that user conflicts in shellfish aquaculture  

can be resolved due to not only technological advances but also to a growing 

global science/NGO consensus…that shellfish aquaculture can “fit in” in an 

environmentally and socially responsible manner in many marine environments, 

the majority of which are already crowded with existing users (even in the 

offshore!) 
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Science and Society Say A Major Global  

Expansion of Shellfish Aquaculture is Needed  

and Wanted  

World Seafood Congress, 

Washington, DC 

October 1-5, 2011 

mailto:bcp@gso.uri.edu


Peterson, P., B. Costa-Pierce, B. Drumbauld, E. 

Hofmann, H. Kite-Powell, D. Manahan, F. O’Beirn, R. 

Paine, P. Thompson and R. Whitlatch. 2010. Ecosystem 

Concepts for Sustainable Bivalve Mariculture. National 

Research Council, Washington, D.C. 147pp. 

http://seagrantadm.gso.uri.edu/bcp/academy.pdf
http://seagrantadm.gso.uri.edu/bcp/academy.pdf
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Marine Detrital  

Food Ecosystems 



The importance of marine detritus 

 as a primary feedstuff for 

 shellfish in nearshore, 

 offshore, lagoon and bay 

 marine ecosystems has been 

 demonstrated in studies in  
 

Canada (Cranford et al., 2007) 

Ireland (Ferreira et al., 2007) 

Maine (Newell et al., 1998) 

New Hampshire (Langan, 2012) 

Rhode Island (Byron et al., 2011) 



Chlorophyll max 

Detrital max 

Protein max 

Olazul LLC  

La Paz, MEXICO 

http://www.youtube.com/watch?v=lmtL6C7DkTE  

http://www.youtube.com/watch?v=lmtL6C7DkTE


Aquaculture conference: To the Next 40 Years of Sustainable Global Aquaculture 

 

3rd -7th November 2013 

Palacio de Congresos de Canarias, Las Palmas, Gran Canaria 

 

The conference will be essential for helping assist in a generational change  

to new leaders for the next science accomplishments needed to double global 

 aquaculture production. 

 

Topics 
 

Aquaculture hatcheries: Science advances and future research needs 

Combining marker assisted selection with classic selection programs 

Transdisciplinary research needs for the expansion of aquaculture in rural economies 

Raw materials and feed ingredients needed for the future of aquaculture 

Interactions of aquaculture and the environment 

Research institutions and research strategies in aquaculture 

 



Thank You 
 

Ecological Aquaculture Team (EAT) 

www.ecologicalaquaculture.org 
 

 

http://www.ecologicalaquaculture.org/

